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(57) [S*«jJ 

[Mi] ^*^5?rft*fl2^3=r«iw«)!Biaft 
ft^A'a sr«Hr r i. 

5Ai, 7Aft*3±rj«4B^7c5f5J:t»«:*»A» 
®t-^= = ri^UO. 0 1 ~ 5 Sfi%-&W-T5@#: 
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r^^b^/^-r^Lo. oi-5ft%^tn 
r £ Sr^tS t f £ Stti&bfeS MM * # v §S? 

i^tltlts Ti02. NbzOs, TazOsfciU^M 10 

no 2 j; v t£&mfrhM&i$fr&mkm<o'pf£< thi 
mmWo 

[0 0 0 1] 

^m^o^^m^e^^ i^xmtit^m 
[0002] 

[0 0 0 3] Lj^L^^—T^i?^ </**<B»*>r 

[oao4] zzx\ «mmM<om»mm i smti.x-( 

yVVT&feilis^-T (YSZ) J:0 fcffia* 
Wttfe»t6^*>'^7Stfl:^3=7t 

x&m.&£tix^z a 

[0005] m*-&. ^^y^7$t{b^='-7 (s 
csz) \z.t>\- % ^*vt$m^fz=K%&mmtmfrhte 
5t7^ v * ^m^mm-i *^mmm*&htix^z> 9 
z^xz<D-z7*v?*te. si k-^v h t ur^tfc so 



fi£ iSM<7>^Bita«o»t?»ifiaffiS:jer -re £ #ft 
<. >r y h y 7Stft^3=7 J: 9 tasiw^*« 

[0 0 0 6] &fts ^^^v^r^Yb^Un-T (Sc 
SZ) (C x W^ffi36S2ffi^fett3ffi-t?^*BIK--^^ 

m&mmimfr h ft * Kist-r * # t » e> avc 

[00 0 7] £ Ogij K-/n°>- htt, ±IB&JRMdS I n , 
Ga, Ti, V, Cr, Fe, Co, Mg, Ca, Z 
n, Sr, B a (D^frhMtttiZ) 1 fii~C£> 9 x c\tlb& 

mnztizztfcXix, sc^tt^ioo, a 
[0008] L^u^rtt(cfc. ^mm^^mm^m 

S^>fbi-ov>TfifS«SttTl>ft^o 
[000 9] — 3u "Solid State Ion 

1 c s" (7)7 2^ 2 7 1-2 751 (19 9 4« , 
7 9t, 1 37-14 21 (1 99 5$) , 13 2f, 

2 3 5-2 3 91 (2000 *F) \Z\&^ XjJZ/i/Tm& 
2. 9-1 2^%^it«^«^i7y^7^ 
'fbvv^^T (2. 9-12ScSZ) , 2 0ll%(O 
T/l^"*-Sr«SJ0bfc8~l 1^-/U%X^7 Vi^T^^bv 5 
yl^^T (8—1 1 S c SZ 2 OA) dol^T, >gm£fe 

®^X*$>5 M-12ScS Z"^»l 1ScSZ20A 
fi, 1 0 0 Ott^ 0 0 0-6 00 O^lOSeWg 

"C fc » if ttMPKflsds JEi 6 ttft v x. 
[0 0 10] L^t4*f B 1SigT$)5 8 S c S Zli, 1 
0 0 0 tt 1 3 0 O^IOigtiW 0 . 3 2S/ 
cmWO. 14S/cml:fiTt5Ci^«fSilt 
^/c, iE^«3gT^5 2. 9ScSZfilOO 

otti o o omm<Dmmxmm,&&o. 09s/cm 

^^,0. 0 6 3 S/cmlrfiTtS^^* s »§Stirv> 

£ 0 MP*>rtL^fi. 1000-130 o^m<ommxm 

m&&3 0-6 0%^<6TlTt^^<[:M5o 
[0011] JiSao&KT/US^te. ^«»<b»Ji: Lt 

iA) 2 04 (-xtr^/uje**) #±js8Lfi<ftS. * 
fc, KI^Mn^dSfiq9Ei-5»&tt, MnAlO 

3 (^P^^f Hg**> ^LKiSo ittfe 
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.[0012] ^fcmmmm^m^^M^m^^>m#m 

fc£;ttf4 0, 0 0 0»Hfc^ofcU^/U*-C*^*1/* 
[0 0 14] 

BSWjWIWfcL J: 5 t-T6«jS] *»fltt±E©*4» 20 
i-Yty*t*wg«F»kSr^4< U SS*U-Ci«^» 

®f££r«fi^ U 2 0 0 0 B$RB* 
[0 0 15] «r^/w^- • jSftSH!ftt«M«tt 

« (ned o) k^^tou 3^«*>e>o mwmt 

oo-rtpn^wsrfTttofct^omffiiSTW ro. 2 
5%/i 0 0 o0#f«ij (w-ai rmmj&mn 
mmmm&mj ff^p^MifR§^sMgi (ned 

CX B(S|'ffiaMil, W13$2^2 7 0) fc. 

[0016] 40 

[Slffi*»«:i- 6 <^JS ] #31 W# 5> tt±E*>»fc 

[0 0 17] Whs ±IEWH«:»*-rai4:^-eSfc* 
fi?fC£fi> ^*^7t'r^k$no«l:, 4AE so 



..a ^Tf£*t LT 0.01-5 KS%<£*Tt-5 
'B*:*b-0>*« * ...... 

[0 0 18] JEfcJMtt&fctt, ±fEj»»«ftffi<D^*^ 

^rs?^k^3=- Tte, 3 — 1 5^-^%c7)^^7 y^7 
■e^^bStt.-st*^, JS^*^4ffit>u<ji5ffir*fe 

67Tii^tttfc§T iOz> N baOs, T a 2 O5 3o 
^^y^7^fc^-7i:»t0. 01-51 

[0019] ^/c^0^^_biBm®^*5^T(i, mt 

tr-<m. teXXf/izfzteN a , K, Rb, CscD#D#T 

y &m<DWtfcVo<DttMt:mt>'J>te bit 
M£L<, &£L<fifa*tt>0. i«i%KT, J:9» 

[0 0 2 0] 

[0021] *<ott*, »«*a&B*£<fcfiii«A«£cD 
[0 0 2 2] £fcJ:E^5£<08Mb«&«:, ^^y^gg 

^ v?/u=i =. r -t ^ ^ > * * K*t Lrfttmitm t u r t 

[0023] *-r*5SM-c«:.- ^^yv?rt^a^ 

oaaraafi 3 ^u%k±. i5*;i/%am5, 
^^^^r^^sd5 3^-/u%*»s-efi. ^^^^^^ 

[0024] ilffi^M^Mw/Ny Kyy^as 

<^3. 5^e/u%^±. 6^/j-%£AT. K(Ji»4L<Ji 
5^->i-%jEATT^5„ 

[0 0 2 5] *fc*»Wlc*3^Xfl; »«6<>akir*(c- 
»WOgWE<kt»*5fe«), 4AE 5AE 7 A 
B«7c*<DK-fkftJ: 9 4$»^e>lR**t5 



(4) 
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0. 0 1fi%a±, 5St%J^TttSt5rt.M 
[0 0 2 6] rrT\ 4AS> 5Afe 7Alfe*3J:tK4 
1 9 9 8^4^ 2 4 0*fT) KLE«$;h/0^5E*tf>JS- 

ma^ 4Amytm<nmikVoh\,x&T \ o 2 ; 5 Am 

7tm<Dmt%Qt b-CfiV2 0s N NbaOs. TazOs ; 7 
Am7tm<nmcMb LXttMnOa- ; 4 B«55ciB^»fb. fo 

SWifiiffi^bSlir-S^fi, T i 0 2n NbzOs. Taz 
O5 J: t£M n O2 J: 9 *5«j&>&il&$ix*4>#< £t> 

[0 0 28] JilE&JRfiMk»^3»*S:^r3a^»«*^rS- 

u 0. oifr/oW, 5. oit%^TOf5it^ 20 

3. 0l?fi%^T. 3EK:»*L<tt0. 3ff%0ll, 
2. 0Si%^T^Bt^5 o 

[0029] ±u&mmfcw<D-$&m* o , o 1 

[0 0 3 0] H^»M^*3^-C«t. LtSA 
K, R b, C s <D*0# T/^ y temnrnkVOOttR*: 30 
0. lff%J^T, J: 9»*U<tt0. 0 5ff%OT 

[00 3 1] ±&m<tfr^ m^TJis* y &jS8£ft«iJg 

[00 3 2] «oX*»W^JII(»«»ffl^*^TK3e 

tiliO. 0 3lf%^T, r/u*y*JBIWb4fco^«- 

[0 0 3 3] C^T-T/^y&M^^O^ftfi^fi. 
Na2 0, K2O, Rb2 0, C s20tlstck$<D&mt 

[0034] *»w-e^5*«*i:tt. mftmtwmm 
nmm,m<ommnmt L,xm^btiz-*-7 so 




ace ufcfi^iH\ mm^mfem v ^/u* u 

i&^T&S 1 M m£JLh, 3Atm«T. 4 m£JLt, 

[0 0 3 6] ^Oj5£S»it^iE*^^*ft:<b-r-5 

^©^^vift^a-eTjftg^o. im 

m£*±, 0. 5ymKT, SLfcffij&s 0 . 5 n mJ£A_t. 
1. OjzmSrrC, *rO^Sj«j&&5 3 0%KT"e$>6C 

[0037] ^ w ^«[^-S(oastt«»*s, tt&nm 

<&X3 5%%±MK), *>Z>^frJEjjih<n&&X-3 0%% 
y^^/u^^i o«TKffiTr*«fti&s£CX< 

L<tel2£JLb. 3EK#*U< ttl 5£Lbi-r.5£ fcfc 

[0 0 3 8] wCX\ ±K^*^79SJ&t^s=-T 
•^SK$8&X^f8I& L (1 0, 000-2 0, 0 0 0 

Sty ^^JHJt-i-^BR^- ¥*«»o«*^ffi«i--6 

^ u ^jk^ •ctt^^fls^mti -c v ^ v t> o etas ^^t^ 

. [0 0 3 9] £tc*ftBMXW?%lgkte, J 1 S Rl 

6 0 1 oasicjpaa u ^©^sj^^x^ ht-^i 
ftif»«**i^, »ia»^tt4tt, 9 5 o^x-i 000 

[0040] ia>«^*?Bw^«»«affl^^^^rs 



J 



(5) 
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m. 7 Am&£tf*Bm%m<omm±*)t£Z>mfrhm 
tj^lo. o i — 5nM%mn-r^>ztx\ ^xi/i? 

[oo4i] <t>-c*>. mum<tmt ut i o 2 , Nb 2 
mmmt ^xm&xmtitc&m&&m-tz>o 

[0 0 4 2] r 5 L/c@tL^^tt^^-T6*^^(^6 

<>xtemz<&<Dmmte ift u mik^m 
•mm-ycfr-um- ®&ffi&tet*<D&m&mi,xm& 

[0 0 4 3] :*W^U(|:aT^l>l« 
«/£fi. ^fe^^O. 3-3 Mm. $f^U<^0. 
5 — 1. 5jumT\ it^®^(i3 — 3 Om 2 /g. 

[0 044] m>&mwikZh\zm&&t$k^xii-h 

m$L U 10-100» mSSOJBfijRt Lfclffl»* 
£3Sf&&g<^9 7%£A±. #£lXf*9 8%£U:lwKfc 

[0045] mm&m-tzm&te. ±B»mi«i^ 

(A) SrSSftlU -tttSritifttfiliUT^^^— Sr^tf 
[0 0 4 6] rCfiV^^/W^- (A) OIS 

*yi/-nyt^#, iwnf 



. 5o .■Ctbfe^M ^-tt, #»Xttffl L»4te\ iW - 
- [«0 0 4 7] (A) (OftSt^HEfiJMt. . 

&m o ojrs&^u >?-<7>mM&»:&'e 

0. .5-«*»a±; lOMMBfiHF. ±9»*-U<f41 
10 ftfc^3=T»**«tf«»«^W^*r4^ 

[0 04 8] *»W{r«S*R»«Jfiffl^^^ lsi?T$cfe 

[0 04 9] 1 0—20 0/im^»I^- 
y7SJEft^ax7Ifitt*fc^-f (B) 

^^m^x^m^^mm^x^hm^-rth^x 

v\ 

[005 0] j&J&tt. ±IEO»*^«fe-C«» ut^y - 

30 ^-ilrftL, l 3 0 0— 1 6 0 OX:. ff*t;<ttl 

3 5 0-1 50 OtgS, St-ttftl^li 1 400-1 

4 5 O^X 1 - 5 B*Hgff»l!lft-rS £ t \Z.XoX?rt£t> 

[0 0 5 1] h^K^3x7t7^ S/^^H 

# x ^-hmS^rO. 0 1mm^±, J:t).ff4L<fi 
0. 02mmJW±T\ 0. 6mmOT; J:ft»*L<li , 
40 0. 3mm£*T\ Ht-S 1 ^ U< 1*0; '2mmOT«ht5 : 

[0 05 2] *#SttW^«IIR**tftV^ ^ffi^r* 
•+^4»««ao«^tt»^^x^Sr»<5^li. 5 0c 
m 2 JW±, »4U<fil.O 0 crfBiOittttSS <b -= 

[0 0 5 3J *fci/- -hOXftttt, JEJjJ&^&Xte. R ■ 
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[00541 ±!E*7 y — «cga-&stt5/<-<^^- 

(B) (0«JS^t»gijO*JPfitt*-<, a**b»6*tfe - 
i-SClt*5-c*#-5p *^-fc UTf*> 0U;ttf 

<gft y -7l/>fy^*i^ rs;^7-/^t. 10 
ffi, lf=/PT/W = — /URWJB, I7j/^^a s 
[0 0 5 5] rftfe©*tt^^3=7**»*-' - 

^T^T/i^/UT^ y — HS ; y V V Is— 20 

y^f/M^^yu-K «f/M^^yi/-h> 2 
-xf;i//N^^/M^^y i^-h. f^M^^y^- 

K Fr^/M^^yi/-K 7^/M^^yu- 
K ^o^v-A-y y U'- h*<o«K}»2 0£*T 
OT/^/H^tt^T/^/M^^ y hlg ; fc-K 
p^>xf/i/7^yL/-h, tKp^oW^y 

t6t KP^r'>7/^r^ y h^fctet Kn^ri/ 30 
T/U^r/l^^ ^ ^ y hfl ; v?y f^T ^ J ^^/KT 2 

y i/- hi ; (y*) r^y/^ ^u>r^», *y-r 

0 00 — 200, 0.0-0,-J;9#*Utt'- 

50, 000 — 100, oooco (y*) r^ju-^' 
[0 0 5 6] riibo«llt^yy-f4, JHH-rttffi 

l-£>r£#-e#s 0 «nc#* Li/^n-r y^/uy 
y h*3j:t//*fctt2 -^fvu-^iy/i'y y u 

[0 0 5 7] *fc*S««/<-f V^-t Utli, *^3x 
7/;K >y*y/K f^x7/;W»atl : l<(i 
2««±fi^;b*TtefflT#So 

[0 0 5 8] ^/U3=T*JB<5f»*^:^>'^-^ttffl 

it*tt, »# 1 0 o»aa^»LT«#*sH«»»»-e so 
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5-30 X 9 »* L <-f3: 10-20 jCftSPOlS 

o"CJft«ftlft«S#* s #?>nilt< ft 60 
[0 0 5 9] r^lti^tl/t^^x7^^ 

[0 0 6 0'] *fc*J^^/U=i=r**»:o§fit^fl6« 

Sh-sm-i'im 7K ; *#y— /k ;**y-yK 2 
o7^-/vS;7t hy, 2-^yy§^hy 
M ;^^^. ^v-u-:^ ji^/u-oif 

^y-y-y- h wi:*5»t$^7 y - 

1 — 10Pa • s N J:5jf*l<tt2-5Pa • s <0$& 
[0 06 1]. ±E^7 y -^mWnSfcoTIt 

^uyfcjtelc^ ^ y^<!:^i^i:W^7y 

tf)*fi^f*:*5 J: XfiZ&T y^e-^fi?©^ 
*J ; *J«*ri0!?# (^y h) lc*tttt*f*4--r 

^^fx^f^i, /pei/y^ya-zi/^ya- 

[0062] ±EW»E^bft5^7y-*iMras<D« 
ft^&r^^c siLt^3x7Si/y-yM# 

[0 06 3] ro«6«XST*tt..R9^5ia9*^aEH? 
^r^ ^ ft < Hft^«IS*Sr 

^■u, j is k 7 1 2 5. u 9 a 7) -esuesjvc^ 

X\ il^tt^O: 0 0 0 5m/s-kPa^_bT**>5^7LW-> 
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[0 06 4] 

^orill«t«lt5t>^Tf*ft<.-»-«|B©jB»|!ia - 

[0 0 6 5] HffiM 1 
-«?G*fls¥tfc« : fSn D p£ l"4. SScSZj ) 100 

f)l^iEa»Lt^e) 8 0 OtT«L, mt^f^tf 
O. 3«S%^»U^4. 5*/VX>X*>'i?TlM&tf£. 

fte//un^7i9* (a) «r»fc. y*r&* 
teo. oo4ft% ilkthumtiio. 001 

fi%X'$)o/c„ 20 

[0066] (a) i o ofr&SHw*tu * 7 

o, ooo x : - 1 4t) *mi&fti&W 

-e 5 gt^i, a*-^ ^ /v-r* 2 0 n^rasHftift^ ufc 

U /<><V^-j&to0. 3ft%»ftf^^»4. 5 
^/U%^^V^Tffl^3£{l:^3^Tt&* (B) 

[0 0 6 7] R^/U=*=rl&* (B)-*M£JSU 30 
1 0 0 0k g/cm 2 cOEE^-etS«^ 
JgUfc«l 4 0 0 € C-C3WfM«eJ«U li2r)*5 0mm 
fi<DjEJjJ&X\ mZfrO. Smm^ftf^VO. 3 If 
a%Sr-g"tf«R<Bf«J6ffl<0 4. 5^%^^y^7a^ 
©t^^7v/-F (I) S:#fc. Mfe** 

[0 0 6 8] ^fc, ±E"e»fc^/U=i^r»* (A) 1 

>-^- : 3 0, 0 0 0, #7*fc&m& : 40 

-sx:) *@^»»-ci 4Sft«s, ^TMSJirur^ 
f^7^ h 2i€figfk lx h^v/^ y 

feT/UTA^— A- (WSit : 3/2) <£>i&&jg3J5 0 

tlfr-r-t n V# y h CAtl, tt#3£S<£> 7 0 6 0 

rpmX'40^WU77y-«U:, 
[0 0 6 9] rcD^y y-O— U h/U:n>'/ 
V^n tVl^T^-yU. (Wfiit : 3/2) 0*g<S^#J ' 

mSi TSALD-IOOOJ £/8l^T. X7!l-^i so 



£ s 0 . 4 9/im; 9 0 1 . 18/i 

UK IRJMfitfHS (10 OfWJf%«) S8v mtfc 

[0 0 70] y-4r»J®lftfaLT^t)3lSft*3 
Pa • s (2 3*0 CRSls 1^1:2 0 0^^^^ 

. y zr.^\y^=r\y77 ^ h (PET) 7 -< /KMllJlftl 
U J¥£#*J0. 1 8mm^)^!)-y^ h £^#/i 0 
^ y -VV- h Sr-1 i2i&s*& 12 5 mmWEMl^M 
I, '^(OiT^ ^ !) t*il ^ 5 1 0 /i.m^) 9 9 . 5% 
T^^^#7L«ffi-C»A/-ClBt»tUfc«, 1 4 00tt*3 

0. 15mmWMWV0. '3«»%*-&trtR#«» 
^C0 4. 5 W/o^^ y ^7MSSft^3 =7->- 
h (ID 

[0 0 7 ll _bf5^/W3^Tv'- h (I) £ (ID £^ 
tf — X £ ^.<Dr^ h t* — 9 5omr;7 5 

O^tC^UfcS^^^'5 0 0B#F^ 1 0 0 OWffih 
2 0 0 0«NW*3J:tf3 0 0 0«fBB»KL^«s 
3jttft*f3ftft*»«Ufco 

[0 0 7 2] *«*<Oj»£tt, ±IBil5^»S$tlfcx 

&«sr«ft*t, a^-* h^iot^f) i o o'C-eft 

T/^^KT*#e^ ^^_h*^^5 0 0 g<D^J[£:7Wt 

«O2«f|l0. lmAO-^mSE^St 
U rti^) 2«f ^SE*7^/^^f (T 
K'O^* htfcft :$» d p« TTR6 8 4 5MJ) Srttffl 

u mm 4 «^jfe-ca9« bfco 

[00 73] mmmnmtK&mm*. wm^mm^tm 

/ (W»#m^) ] x i o o .(%). 

ttJf^SOS^tt, J I S R 1 6 0 1 WPftU MM 

»ao^k*= [ («)»3AA-Bf£i«BB«l««o3^) 
/ (W^^S) ] x i o o (%) 

n\z. s m h titc%mmmm<D it* ^7->- h (i) t 

[0 0 7 4] HJS^I 2 

4. 0*/l^%^*>^r«M)'ft3e<fc^3-T|»* (^ 
-»5c*^b*tt« : UScSZJ ) lOOfi 



(8) 



^2 0 0 3-2 2 8 2 1 
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fcm&'U- is?- l ««R*r*P*..-- 5 2 0 # 

Jul: 0%»^k=^-^»4. 0*/w%^*V-«T«U» 
ft6ft^3n7»* (C) *r#fc. ->y# 
^fil* 0 . 0 0 5 Rte^ h y £ A^Sfi 0 . 0 

o ifi%ffoot 

[0075] (c) $r^t>T, ffirianife^J i-t 

^y^TMS^^^^r^F (in) £#fc a 
tck 3R&feg*>9 8. i%-c*>ofc 0 

[0 0 7 6] HJS09 1 £ Ltf7 

[0 0 7 7] HJfi0»3 

^1?;*:/ hj±§g : jS« p n£ TOZC-OJ ) l£**LT, 

9%) 4r8^e/w%^*^«^aS*DUXiS^U cix^^ 

(»**egX*tfc» : WSg 9 9 . 8 %) * 1 . 5 St% 
^DLT»fc^ff2 Kg *aKgfc*Rl0. 
5 mmiiO v/;U3 ^ 7 /f -/WAo k' - X ^ ^ (=i h 

lj ) XCKthX. P-^-MW7m/s e c-C 

[0 0 7 8] mbtifc*7 })—^s<-#U 

a^5*^«»ffl<DBMb* . 5fI%M8 . 

0 y ^7$£ft^a =^7»* (D) 

fco K»*+Oi/y*$a:tt0. 0 0 4S1% $Mb^~ 
h^Atffio. ooiSt%tfcot 

[0 0 7 9] (D) SrfflU^T, 1 2 5 OKg/ 

cm 2 coffin -et(rfE^*£«i 

i. 5«ft%*^tp«sf*«affl^8. o^e/uro^^^v? 

T&feiki'/i'^-Ti/- h (IV) £#/c„ r(7)'>- hi 
[0 0 8 0] r^^-h (IV)£JB^T, ffif2JMfi«ll 
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[0 0 8 1] i»!4 

4 ; 5 ^/^°/o^^ y.i/7ai»5 - 7S* . ($ 
^»5c*<k*a« : Bfp* r4. 5ScSZj) 100 
©Sat-, &<fc^V#Vft»--e0. 8©fia505B^> 

(E) «r»fc. «»*«fos/y***f*o. 0 0 4fi 

%. 1Mb-*- -h y 9 ^ afio . o o i««%-e*>ofc 0 

[0 0 8 2] CtDjft^ (E) SrJB^T, t&SBSlJfifll 1 £ 
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